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Abstract of JP2003035822 

PROBLEM TO BE SOLVED: To attain a low 
manufacturing cost and high transmittance with a 
simple design. SOLUTION: A polariscope which 
is suited for converting linearly or circularly 
polarized incident light to emitted light polarized 
in a radial or tangential direction essentially with 



no transmission loss, in one of the embodiment, 
a plate made of a birefringent material which has 
small zones (11, 12) provided with deflection 
structures (8, 9) with a shape of a diffraction 
grating or a Fresnel surface formed on an 
entrance surface and on an outgoing surface 
thereof. A crystallographic axis (5) of the 
birefringent material is aligned parallel to the 
incident luminous flux. The deflection structures 
deflect light propagating along a transmission 
direction (1 3) inclined on the crystallographic axis 
(5) and cause phase transition of transmitted light 
among field constituent elements. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polarization condition of changing locally the flux of light which carries out incidence in 
accordance with an optical axis on the cross section, the polariscope for changing into the injection flux 
of light which has predetermined distribution — it is — : — at least one birefringence component (4, 31- 
34) It aims at generation of a phase shift mutually between the field components of the transmitted light 
by which rectangular polarization was carried out. The cross section where it has a crystallographic axis 
(5, 39, 40, 41) and finite shaft thickness (D), and the; aforementioned polariscope was illuminated it 
subdivides in many zones (10, 11,12, 20, 21, 22, 35-38) - having -; - said at least one zone The 
transparency direction (13 43) over light inclines about said crystallographic axis (5, 39, 40, 41) of said 
zone in said zone. In said polariscope formed so that it might be located in the transparency flat surface 
specified with said transparency direction and said crystallographic axis whenever [ axial thickness / of 
the; aforementioned zone / (D), and tilt-angle ] and (NW) The difference of the optical path length of 
said field component in said zone is adjusted so that it may be in agreement with the predetermined 
relative phase lag in injection of said polariscope. Such all stacking tendencies of the transparency flat 
surface (13 43) of a zone (35-38) are polariscopes characterized by carrying out preliminary alignment 
so that the desired local desirable polarization direction may exist in said zone. 

[Claim 2] The polariscope according to claim 1 characterized by forming said each zone (10, 11, 12, 20, 
21, 22, 35-38) by the described approach. 

[Claim 3] It has the birefringence component (4) which has an optical axis and the crystallographic axis 
(5) which aligned in parallel roughly. At least one deviation structure designed so that whenever 
[ predetermined / for the zone / tilt-angle ], and the inclination direction might be given (8), It is the 
polariscope according to claim 1 or 2 which 1** is assigned to said birefringence component to such 
each desirable zone, and is characterized by this birefringence component (4) being a single component 
which covers all the cross sections of said polariscope and spreads preferably. 

[Claim 4] A polariscope given in either of the claims of precedence which the deviation structure (8) for 
deflecting the incident light (2) which met in said sloping transparency direction (13) is installed on the 
inlet-port side (6) of said birefringence component (4), and are characterized by to install the deviation 
structure (9) for making said deviation reverse on the outlet side (7) of said birefringence component (4). 

[Claim 5] It is the polariscope according to claim 3 or 4 with which said birefringence components are a 
birefringence ingredient and the plate (4) especially made from magnesium fluoride or a crystal quartz, 
and said deviation structure (8 9) is characterized by the desirable thing directly fabricated on said inlet- 
port side (6) of said plate, and/or said outlet side (7). 

[Claim 6] Said at least one deviation structure (8 9) is diffraction structure, especially the Rhine 
diffraction grating, and/or such at least one deviation structure is refraction structure and a thing 
especially like the configuration on the front face of Fresnel. And/or, the polariscope according to claim 
3 to 5 which said at least one deviation structure is diffraction and refraction structure, and/or is 
characterized by said at least one deviation structure deflecting light in the same approach as a 
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hologram. 

[Claim 7] It is spread and arranged so that some birefringence components (31-34) may cover the cross 
section and may cover the whole front face preferably. Such each component fabricates a zone and it has 
finite shaft thickness (D). And it is the polariscope according to claim 1 characterized by said 
transparency flat surface being specified by said crystallographic axis and said transparency direction by 
the crystallographic axis (39, 40, 41) of such each birefringence component becoming slanting about the 
transparency direction (43) of light. 

[Claim 8] it designs so that said polariscope (1 30) may change the incidence circular polarization of 
light into the local linearly polarized light to inject - having - **** - the injection light from said 
polariscope ~ desirable — a tangential direction — or a polariscope given in either of the claims of 
precedence which it polarizes to radial and are characterized by said predetermined relative phase lag 
(G) being the quadrant wavelength of said incident light roughly preferably. 

[Claim 9] Said polariscope (1 30) the incident light by which the linearly polarized light is carried out in 
the single direction in the whole cross-section top It is designed so that it may change into the local 
linearly polarized light to inject. The injection light from said polariscope desirable — a tangential 
direction — or the polariscope according to claim 1 to 7 which it polarizes to radial and is characterized 
by said predetermined relative phase lag (G) being 1/2 wave of said incident light roughly preferably. 
[Claim 10] It is a polariscope given in either of the claims of precedence to which said especially plate 
(4) has axial larger thickness (D) than 100 micrometers, and it is characterized by said polariscope (1 30) 
and this axial thickness having the range from about 200 micrometers to about 600 micrometers 
preferably. 

[Claim 1 1] A cross section is subdivided whenever [ fixed polarization angle ], and/or whenever [ equal 
tilt-angle ] in the small zone (10, 1 1, 12, 20, 21, 22, 35-38) of (NW). The illuminated whole cross 
section is covered and it does not leave a non-covering field preferably. Said zone preferably It is 
subdivided in a polygon and the small zone (10, 11, 12, 20, 21, 22, 35-38) the cross section of whose it 
is a hexagon preferably and/or is desirable equal magnitude and/or an appearance. The total of such a 
zone is a polariscope given in either of the claims of precedence characterized by being 10 or 100 or 
more order. 

[Claim 12] A lighting system including the light source (51) for illuminating a mask (57) (53), And it 
sets to the micro lithographic projection system which is the projection lens (54) which accompanies this 
lighting system, and equipped this projection lens for forming the image of the pattern which appears on 
said mask (57) on the image plane (60) of said projection lens. The microlithographic projection system 
characterized by incorporating at least one polariscope (1, 30, 63) according to claim 1 to 1 1 into said 
projection system (50). 

[Claim 13] It is the microlithographic projection system according to claim 12 characterized by building 
said polariscope (63) into said lighting system (53) preferably between said light sources (51) and said 
masks (57) in the circumference of the flat surface joined to system opening (65) of said projection lens 
(54), and/or a polariscope being compatible. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A 0 /o2F 0 /o2Fwww4.ipdl.n... 7/28/2006 



JP,2003-035822,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polariscope for changing into the injection flux of 
light which has the predetermined distribution in the polarization condition of changing locally on the 
cross section the flux of light which carries out incidence in accordance with an optical axis. 
[0002] 

[Related Art] In the case of a microlithographic projection lighting system, the polarization condition of 
the light used for image formation is frequently controlled alternatively, in order to offer higher image 
formation fidelity. A polariscope similar to what was described here will be installed in a lighting 
system and/or a projection lens, and will be used for this purpose. 

[0003] Use as a lighting system is targeted and said type which generates the injection flux of light 
greatly deflected by radial on the all cross section of polariscope is known from the German patent 
official report No. 19535392. Radial polarization is convenient for use without the lens which has a 
typical numerical aperture in the range to about 0.5 - abbreviation 0.7 by those images side, and the 
antireflection film of a photoresist. This polarization is used here in order to suppress the disturbance by 
the polarization sensitization reflection in said photoresist produced in whenever [ near the Brewster's 
angle which generates the optimal coupling of light to a photoresist / angle-of-incidence ]. 
[0004] The mode of one operation of the polariscope which changes the incident light by which the 
linearly polarized light was carried out into the light which polarized to radial consists all the front faces 
of 1/2 wavelength plate of the hexagon of a wrap and a large number. Here, said 1/2 wavelength plate is 
made from the birefringence ingredient with which the crystallographic axis aligned about the direction 
of incoming beams, and 1/2 wavelength plate each changes the polarization direction of the incident 
light which met the radius vector which aligns on said optical axis and intersects said 1/2 wavelength 
plate. By rotating the polarization condition of incident light chiefly rather than being based on filtering, 
this divided array generates predetermined distribution of the request of a desirable polarization 
condition which changes locally, and, thereby, can attain high permeability. It is difficult to assemble 
said type of polariscope by those divided structures. Furthermore, the thickness is determined as the 
crystallographic axis of the field component which polarized at the right angle mutual [ which are used / 
the wavelength and mutual ] according to the difference of a right-angled refractive index, a polariscope 
is very thin, and installation of said type of component will be made more into difficulty depending on 
related wavelength and the ingredient used. 

[0005] In order to prevent on a photoresist the image formation which was able to be distorted, it is a flat 
surface to radial. - The projection lighting system for using it with micro lithography which also 
introduces the light which polarized is known with the United States patent official report No. 5,365,371 
and a related CIP patent, and the United States patent official report No. 5,436,761, and the mode of 
some operations of a polarizing filter which brings about high transmission loss is shown. A radius 
polariscope is installed [ near the flat surface of a projection lens pupil or a system stop ]. 
[0006] The catadioptric projection lens which is located in the flat surface of the pupil and which is 
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formed so that it may have the divided polarizing plate is known with the United States patent official 
report No. 5,691,802. Although said divided plate generates mutually the flux of light of noninterfering 
of the pair which creates a separate image plane and increases the lens depth of the field to it by having 
the circular internal zone and the annular external zone which have the linearly polarized light which 
intersects perpendicularly mutually, and a different refractive index, it is helpful as the whole. 
[0007] When it is used having combined with the front face of a cone form, it polarizes to either radial 
or a tangential direction preferentially about those opticals axis, namely, the axicon array which is used 
for generation of the injection flux of light which has the changing desirable axial symmetry distribution 
and to deflect is known with the United States patent official report No. 4,755,027 in all the locations in 
those cross sections. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the 
polariscope characterized with a simple design, a low manufacturing cost, and high permeability. 
[0009] 

[Means for Solving the Problem] In order to change into injection light with axial symmetry distribution 
of the desirable polarization direction a straight line or the incident light which polarized circularly, it 
has the intention of the polariscope by this invention so that it may be especially suitable. 
[0010] When the solution means of this invention is illustrated, it is the polariscope which has the 
property stated to claim 1 . 
[0011] 

[Embodiment of the Invention] The mode of useful operation of this invention is described in the 
subordination claim. The vocabulary which has appeared in said all claims is used from the contents of 
this specification. 

[0012] In the case of the polariscope in the semantics of this invention, the element of at least one 
birefringence which has a crystallographic axis and finite shaft thickness is installed for the creation of a 
phase shift between the field components which polarized at the right angle at both the injection light 
from said polariscope. The cross section where said polariscope was illuminated is subdivided by much 
the zones or the fields which are arranged so that all the cross sections may be covered preferably. One 
[ at least ] of said the zones is formed so that the direction which light penetrates may become slanting 
about the crystallographic axis of the zone. Preferably, such each zone should be formed by this 
approach. About the direction of said crystallographic axis, the transparency in the include angle related 
with the crystallographic axis is larger than 0 degree, and is characterized according to the transparency 
direction leaned at the include angle of less than 90 degrees. Said transparency direction and said 
crystallographic axis limit the flat surface of transparency. It carried out axial thickness and said shaft 
outside, it was mutually related and whenever [ each tilt-angle / of - transparency zone ] was chosen so 
that it might be equivalent to the predetermined phase lag after the difference of the optical path of said 
field component passes said polariscope, and said phase lag has covered all the cross sections identically 
preferably. It carries out the orientation of said transparency flat surface, and such each shaft outside, 
and the direction of said inclination for a transparency zone is chosen so that the desired suitable local 
polarization direction may be acquired in respect of the outlet. 

[0013] Therefore, said polariscope acts as a phase lag plate in each of that zone, and light removes a 
shaft and it penetrates. Phase lag G=Wx|nao-no| is equivalent to the product of difference nao-no of the 
refraction characteristic nao of an extraordinary ray, and the refraction characteristic no of an ordinary 
ray to the field component (an extraordinary ray and ordinary ray) which intersects perpendicularly with 
the optical path length W who passes along the transparency direction between the inlet-port side and its 
outlet side, and who crossed, and both the pair and which polarized. Here, the difference of said 
refraction characteristic to said field component which determines said phase lag partially is established 
by setting whenever [ said tilt-angle ] appropriately whenever [ tilt-angle ] depending on the type of NW 
and the birefringence ingredient of relation. 

[0014] For example, since axial thickness produces predetermined phase lag, it means that it ****s and 
must be chosen greatly that the difference of the refraction characteristic set to 0 in accordance with said 
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crystallographic axis becomes comparatively low when the small include angle of an inclination is set 
about said crystallographic axis. This can simplify the assembly of a polariscope and handling by this 
invention, and can also make them from the form of a free component if needed. Selection of axial 
thickness can be used so that an operation of a polariscope may be adapted for the polarization condition 
of the light by which incidence is carried out, and polarization distribution of the request to the light 
injected. For example, the circular polarization of light which carries out incidence to said polariscope 
will be changed into the linearly polarized light [ each ] injected by said zone from the outlet side when 
the phase lag of the quadrant wavelength of said light is set. Modification of said inclination direction 
will make it possible to carry out orientation to either a tangential direction or radial about making 
orientation carry out in the suitable polarization direction on the outlet flat surface of such each zone, for 
example, the optical axis of a polariscope. it permits that the set of phase delay rotates locally the 
polarization flat surface of the transmitted linearly polarized light to the incident light by which the 
linearly polarized light was carried out about 1/2 wave, and the polarization flat surface of said 
transmitted linearly polarized light carries out orientation to sequence about an optical axis — having — 
desirable suitable selection of the local direction of the inclination in said zone — leading — an optical 
axis — being related — a tangential direction — or orientation is carried out to either of radial. 
[0015] In the useful advance having the birefringence component equipped with the crystallographic 
axis by which orientation was roughly carried out in parallel to the optical axis of a polariscope, i.e., the 
direction in which incident light was chosen for whenever [ tilt-angle ], and its zone The deviation 
structure [ each ] which polarizes so that it may pass through said zone becomes remarkable by being 
assigned of said zone of said birefringence component in each. Formation of the non-divided 
polariscope which uses a wrap and a single birefringence component for all the cross sections of said 
polariscope, which was designed simply and which was made especially easily is enabled. 
[0016] Said birefringence component should have preferably the deviation structure which cancels said 
deviation so that the deviation structure which aligned on the inlet-port side, and light may come out in 
parallel to the direction of incident and which aligned on the outlet side, in order to carry out incident 
light shaft outside and to deviate in the transparency direction. For example, said birefringence 
component is fabricated from the flat-surface-parallel plate made from magnesium fluoride or a crystal 
quartz, and said deviation structure is created in that case by offering the zone appropriately constituted 
on the inlet port and/or an outlet front face. Even if essentially have the form of a thin plate, use of the 
single polariscope which consists of an activity component optically is attained and the available tooth 
space for it is restricted by this, it is incorporable into the location for which it was [ in the projection 
lighting system ] suitable. 

[0017] Although said upper each deviation structure of said zone polarizes the light to the transparency 
direction chosen for the zone which carries out incidence on each of said zone Are useful to canceling 
said polarization. In that case or said deviation structure For example, it is one of the structures where a 
type is similar to for example, the diffraction structure where a type is similar to the Rhine diffraction 
grating or a blazed diffraction grating in order to create the refraction structure where a type is similar to 
the Fresnel front face, and both optical diffraction and refraction contribute to said polarization. 
Holography structure is also possible. 

[0018] Probably, it will be useful to that of a wrap to some extent in the whole cross section where said 
polariscope was illuminated, when the cross section where said polariscope was illuminated is 
subdivided in the small field or a small zone, for example, the small hexagon zone of a fixed deviation. 
The zone of a triangle, other the zone which carried out the polygonal appearance preferably, for 
example, square, or, is also possible. The total of said field or a zone so that said zone may have 
typically the cross-section field which occupies 1% - 10% of all the cross-section fields of said 
polariscope preferably less than an average of 10% Preferably, it should consider as the range beyond it 
from 10 to 100, and in that case, the dimension of said zone is adjusted so that it may be locally [ a 
request ] suitable for the direction tolerance of the suitable polarization direction, and in the case of the 
mode of suitable operation of said polariscope, it will become at **2% or less at a quantity outline 
target. It will become possible to reach almost continuous distribution of polarization a desired local 
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tangential direction or radial [ desired ] by use of the smaller zone of magnitude. The structure which 
has continuous transition from the zone to the zone, and the boundary of a zone which is not fully 
limited express another possibility. It is possible similarly to remove the tooth space of a narrow sky 
between zones [ activity / above ], and when said especially polariscope is used for a lighting system, it 
approves. 

[0019] The polariscope of the described type has especially the cheap thing to make. Even the thing 
equipped with the biggest possible diameter of 20cm or 30cm has [ the crystal of the raw silicon dioxide 
or magnesium fluoride equipped with the stacking tendency for which those crystallographies axis are 
needed ] those birefringent plates, especially an available silicon-dioxide crystal in an assembly. Only 
such a single plate is made typical comparatively strongly from the need of assembling in order to make 
a polariscope, with the thickness which is several/1 0mm, and the handling between assemblies is easy 
for it. The structure on the front face of said plate of said deviation, i.e., diffractive and/or refractility, is 
assembled using a suitable RISOGURAFIKKU process, in order to maintain assembly cost low, when a 
majority of such plates are assembled. Said structure is also fundamentally created by the mechanical 
approach. 

[0020] Another class of polariscope by this invention covers the cross section, and aligns, and 
preferably, in the whole front face, by the wrap and some birefringence components, each 
crystallographic axis of a characterization eclipse and said birefringence component is aslant leaned by 
the approach described first about the optical axis of a polariscope so that whenever [ desired tilt-angle ], 
and a direction may be acquired from the special zone of relation, the point that the crystallographic axis 
of each zone inclines about said optical axis and the flat surface of said plate in the case of the 
polariscope [ according / the polariscope which is related here and which was divided in this way / to 
this invention ] — removing — the [ German patent official report ] ~ the voice of these operations 
shown in drawing 1 of DE No. 19535392 — it is [ like ] similar and is constituted. 
[0021] This invention relates to the microlithographic projection system incorporating at least one same 
polariscope. In order that said projection system may illuminate a mask, said lighting system with which 
it has the light source, for example, the lighting system equipped with laser, and a projection lens 
accompanies carries out image formation of the pattern on said mask on the image plane of said 
projection lens, and there is a wafer by which coating was carried out in the layer of a photoresist in the 
item constituted. Incorporating one or more polariscopes by this invention will make it possible to use 
the optical capacity of relation completely. For example, a polariscope is used, and since reflection with 
all these lenses that accompany said polariscope in said photoresist and an optical train by improving 
effectiveness and homogeneity by polarizing the transmitted flux of light to radial is reduced uniformly, 
light will be connected in said layer of a photoresist. At the big include angle of under a Brewster's 
angle, for the light which carries out incidence, it is the location where optical reinforcement becomes 
the minimum, and said effectiveness becomes the most remarkable by the fall of the optical 
reinforcement produced near the edge of the illuminated field. Are any bad influences to the spatial 
resolution containing the light scattered about in the interface between said photoresist and said wafer by 
the scattered light homogenized and reduced? 

[0022] On the other hand, polarization of a tangential direction is useful when the numerical aperture by 
the side of the photoresist by which the acid-resisting coat was carried out, and a very high image is 
used, and interference fringe contrast will become a decisive factor. Interference fringe contrast will 
become the maximum when duplex flux of light interference of the flux of light of the pair to which 
rectangular orientation of the polarization is carried out to the flat surface which carries out incidence 
arises. It is admitted that polarization of a tangential direction permits the remarkable increment in 
interference fringe contrast. 

[0023] The polariscope by this invention is arranged preferably between in a lighting system (i.e., said 
mask illuminated by said light source and said light source). In the case of the polariscope which it 
makes radial deflect, especially the thing for which said polariscope is arranged near the origin of a 
beam path is useful so that light can be used for the lens which accompanies said polariscope in an 
optical train in the advantage of radial polarization at eye a join pig. However, the conoscope with the 
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thing used in order to shorten the optical element of the symmetry, for example, the die length of a 
lighting system, or the thing used on a catadioptric projection lens changes the polarization condition of 
incident light, and it should usually be put into it by consideration. In the direction which light 
penetrates, it is useful to arrange said polariscope after the unsymmetrical component for the last 
polarization about the optical axis of a lighting system, in order to obtain the transparency by which the 
maximum of the polarization distribution which spreads in all the directions from the outlet of a 
polariscope to the image plane of a projection lens is not disturbed. A component may be the deviation 
mirror of the last [ case / of the system which has the projection lens which consists of the optical 
element of refractility chiefly ] of said lighting system, or may be the mirror of the last [ case / of a 
catadioptric projection lens ] of said projection lens. 

[0024] Said polariscope is built into said lighting system, and especially the array located in the flat 
surface combined with the flat surface of said projection lens stop is suitable. In that case, since effect 
may be done without the need of incorporating a polariscope around said, consequently said polariscope 
satisfies the phase of a lighting system, and the requirement of the polarization flux of light easily to 
distribution of the polarization in the circumference of a system stop of said projection lens, it is useful, 
and it will become difficult far, when the polariscope is built into said projection lens. 
[0025] However, all, as mentioned above, when [ of the component which follows said polariscope in an 
optical train ] any big effectiveness cannot be found to polarization, or only when those effectiveness is 
canceled mutually, it becomes possible to copy correctly the polarization distribution which has spread 
at the outlet of said polariscope. 

[0026] Since they are exchanged in the polariscope of other types, for example, the flat surface of said 
wafer, with the polariscope which gives the circular polarization of light, radial polarization, or 
polarization of a tangential direction so that it may be required by special application of relation, said 
convenient array of the polariscope in the location which is not the risk in a lighting system has given 
them compatibility. 

[0027] each description is independent in the field of others [ the beginning and other properties can be 
understood also not only in a claim but in detailed explanation and a detailed drawing, and ] as a mode 
of operation of this invention — it is — it is used in the combination, and it is separately useful and the 
mode of operation with patentability is shown. 
[0028] 

[Example] Drawing 1 describes the mode of suitable operation of the polariscope (1) by this invention 
for changing the incident light (2) by which the circular polarization of light was carried out into the 
light (3) which polarized to radial at the outlet. The core of a polariscope radial [ said ] is the flat- 
surface-parallel plate (4) made from the crystal of the optical single shaft of an anisotropy, and this 
crystallographic axis is that flat surface. - It is roughly parallel to the front face (6 7) of an parallel 
outside. The ingredient with which said plate was made is permeability to the light of actuation 
wavelength, and suitable actuation wavelength is in an ultraviolet-spectrum field, and is less than about 
260nm. For use on the wavelength of 157nm, the plate (4) of the aforementioned single object is made 
from magnesium fluoride, or is made from magnesium fluoride or a quartz (silicon dioxide) for use on 
the wavelength of 193nm. To a system optical axis, the crystallographic axis (5) of said plate (4) is 
parallel, and it is inserted in the path of the flux of light so that the front face (6 7) of the outside may 
intersect perpendicularly. Typically, about like 0.5mm - 3mm, it is several/1 0mm about, and the axial 
thickness (D) of said plate becomes large enough, and if needed, when attached, it becomes 
independent. Said plate is held with a self-weight in an actuated valve position on it, and the base 
material made from an isotropic ingredient, for example, quartz glass, or an isotropic calcium fluoride 
can also be installed in order to support said plate. 

[0029] The deviation structure (8 9) equipped with the polarization property relevant to mutual is 
fabricated on the inlet-port side (6) of said plate, and an outlet side (7). In the case of the shown 
example, said deviation structure has the form of a hexagon zone, and all the range of the inlet-port side 
(6) of said plate and an outlet side (7) is covered. It operates similarly so that there may be deviation 
structure and the specified diffraction grating may be formed in the zone of such each hexagon, and the 
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stacking tendency of the specified latter parallel straight line usually changes in every zone (10 11) with 
each one of circular measure. 

[0030] Work of said polariscope is explained based on the diffraction structure (10) (on the field (6) of 
the upper part of said plate) relevant to mutual [ above ], and the operation (12) and (on field (7) of the 
lower part of said plate). The light (2) which carries out incidence to parallel with the optical axis of said 
system hits said deviation structure (10) on said inlet-port side (6) of said plate. This transparency of a 
diffraction grating will polarize so that the direction (13) where the sequence that the 1st of said 
radiation is diffracted is penetrated by diffraction through said plate (4) in the radiation which carries out 
incidence may become slanting about the latter crystallographic axis (5). Here, all the transparency 
directions that are not even if it is not parallel, either and intersects perpendicularly to said 
crystallographic axis (5) are interpreted as "slant." Such a transparency direction is characterized by 
(NW) whenever [ in the 0 degree or more range of less than 90 degrees / tilt-angle ]. Since said 
diffraction structure (12) on said outlet side (7) of said plate eliminates the polarization generated by 
said structure (10) on the inlet-port side (6) of said plate and has the same diffraction-grating constant as 
the latter structure (10), to the optical axis of said system, in parallel, each other will be offset about said 
incident light, and the light (3) injected from said plate will be replaced. The relation of relation is 
greatly exaggerated in drawing 1 . The direction and the transparency direction (13) of said 
crystallographic axis (5) limit a transparency flat surface, and Rhine of said polarization diffraction- 
grating structure (10) and the line (14) which intersects said inlet-port side (6) of said plate cross at right 
angles, and limits the inclination direction. The correlation of the optical path length (W) to whom light 
crosses the inside of said crystal which met in the transparency direction (13) in (NW) whenever 
[ thickness / of said plate / (D) and said tilt-angle ] is shown by W=D/cos (NW). 

[003 1] By the birefringence of the ingredient with which said plate (4) was made, propagation and the 
one amplitude direction (15) of said component have the light wave length having the two amplitude 
directions which intersect perpendicularly mutually, i.e., the light wave length who has the form of the 
field component which intersects perpendicularly mutually, and which polarized, in said transparency 
flat surface in the inside of said plate, and said transparency flat surface and another amplitude direction 
(16) of said component cross at right angles. On this patent application, the aforementioned component 
(16) which the aforementioned component (15) which sways in said transparency flat surface is named 
an "ordinary ray" (subscript o), and intersects perpendicularly and sways is named a "extraordinary 
ray" (subscript ao). Generally, probably a different refractive index, the refractive index no of an 
ordinary ray, and the refractive index nao of an extraordinary ray change according to the transparency 
direction of relation, and, in the case of a birefringence ingredient, are applied of said component in 
each. Those interrelations in the case of the negative single shaft of a birefringence crystal are roughly 
shown in drawing 2 . The refractive index no of an ordinary ray is the same in all directions, and, on the 
other hand, the refractive index nao of an extraordinary ray changes according to (NW) about said 
crystallographic axis (5) whenever [ said tilt-angle ] as generally known. It will disappear, namely, no 
will become equal to nao in accordance with said crystallographic axis (5), and those difference 
deltan=|nao-no| will reach maximum deltanmax towards intersecting perpendicularly. Although the field 
component which intersects perpendicularly with mutual [ said ] and which polarized is injected toward 
the same direction to said birefringence ingredient, it is accompanied by phase lag G shown by 
G=Wx|nao-no|, as known from the theory about a phase lag plate. 

[0032] The special description of said polariscope is set to the value which (NW) has within the range 
restricted by a certain limit value by formation of suitable dimensioning and/or said deviation structure 
whenever [ said tilt angle ], and in the case of the diffraction grating structure of the shown convention, 
whenever [ said tilt angle ] will increase as the diffraction grating constant (distance between adjoining 
Rhine measured by intersecting perpendicularly to said Rhine) decreases. So that I may be understood 
from drawing 2 said difference deltan of the refraction characteristic of an ordinary ray and an 
extraordinary ray A very low value may be presented and it becomes the small flat surface of those 
greatest mere difference deltanmax(es). Whenever [ small tilt-angle ] near That is, it will reach, when 
said transparency direction (13) is almost in agreement with said crystallographic axis (5) and said 
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direction of optical propagation (13) and the include angle between said crystallographies axis (5) 
become a right angle. An opportunity to set up a very low difference in the refractive index of the said 
ordinary ray and said extraordinary ray of the plate made from the predetermined ingredient created by 
this invention It is connected with the thickness (D) of said plate required to generate desired phase lag 
G in the case of the polariscope by this invention, said polarization component in the outlet of said 
polariscope is several times larger compared with the conventional phase lag plate, and the propagation 
direction of incident light is a rectangular cross at those crystallographies axis. This invention is useful 
when using the polariscope especially equipped with the desirable big cross section by becoming 
possible to avoid a thin polariscope in this way with bad convenience. 

[0033] In the case of the mode of the operation shown in drawing 1 Whenever [ said thickness / of said 
plate / (D), and said tilt-angle ] (NW) Choose the diffraction-grating constant for which it is suitable for 
said polarization diffraction grating, and it is set. It is chosen in order to give phase lag G between said 
field components (15 16) of said transmitted light of the quadrant wavelength of said incident light on 
said optical path (W), and it is changed into the injection light which is similar with the case of a 
quadrant wavelength plate and to which the linearly polarized light of the incident light by which the 
circular polarization of light was carried out was carried out in the outlet side. Whenever [ said tilt- 
angle ], probably in the case of the mode of other operations, said thickness (D) of (NW) and said plate 
adapts itself mutually, it is similar to it with the case of 1/2 wavelength plate, and the phase lag between 
said polarization components will become 1/2 wave. Said type of polariscope is suitable for the rotatory 
polarization of the incident light by which the linearly polarized light was carried out. 
[0034] The stacking tendency of said suitable polarization [ each of said zone on said polarizing plate to 
inject ] direction of a sake is changed by orienting said upper each deviation structure of said zone. The 
latter stacking tendency will determine the stacking tendency of the transparency flat surface of such 
each zone, namely, will determine it locally, therefore, similarly the stacking tendency of the amplitude 
flat surface of the field component (15 16) which polarized by intersecting perpendicularly with mutual 
[ above ] will be determined. The stacking tendency of said component (15 16) is also named "the 
guided crystallographic axis." 

[0035] each such [ said slanting polarization of the polariscope by this invention ] zone top — a 
tangential direction — or it polarizes to either of radial, namely, polarizes from incident light (2) locally 
to either a tangential direction or radial, and is used for generation of injection light (3) ~ I will come 
out. However, in the case of the incident light to which the circular polarization of light of said slanting 
polarization was carried out, it is 45 degrees in include angle, and is explained more to a detail based on 
drawing 3 which is the top view of the polariscope shown in drawing 1 so that orientation of said guided 
crystallographic axis (15 16) may be locally carried out at the include angle of 45 degrees about the 
stacking tendency of radial [ on the outlet side of said polariscope / desired ], or a tangential direction. 
All the results of the stacking tendency of Rhine on the diffraction grating of said deviation structure 
shown by the intersection (14) of the front face (6) of the upper part of said plate and said transparency 
flat surface, the stacking tendency of the transparency flat surface determined by it, and the stacking 
tendency of said guided crystallographic axis (shown by the arrow head) are shown, each ~ being such - 
- a facet — being related — **** — a radius vector (23, 24, 25) — said — a polariscope — an optical axis — 
(— 26 — ) — a top ~ happening — relation -- a facet — a core — a passage — some — choosing ~ having 
had — a hexagon ~ a zone (20, 21, 22) — a sake — the same — being shown — having — **** . 
[0036] In order to obtain the light which polarized to radial at the outlet of said polariscope, said guided 
crystallographic axis (15 16) Since orientation must be locally carried out to the include angle of 45 
degrees about radial [ of said zone / each ], said both Rhine on each the flat surface of said transparency 
of said zone, and each the structure of said diffraction Change the incident light by which orientation 
was carried out and the circular polarization of light was carried out at the include angle of 45 degrees 
about radial [ each ] into the light by which the linearly polarized light was carried out. It becomes the 
cause of bringing about the facet of such each quadrant wavelength, and the polarization direction [ / 
near the core of said facet ] aligns correctly in accordance with radial [ of the facet ] so that it may come 
out from the outlet side (refer to drawing 4 ). It will be understood that said diffraction structure of 
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bringing about said polarization has the die length of finite since the field of the magnitude of the finite 
equipped with fixed polarization or a zone is fabricated, although the arc is drawn toward the outside 
like a turbine blade from the optical axis (26) of the center of said polariscope. Especially balking 
permitted by the max of the permissible direction in which the maximum acceptance is possible, i.e., the 
local direction of the polarization on the whole outlet side front face of said polariscope, will be set by 
accommodation of the magnitude of polarization radial [ desired ] to said zone to each related 
application. As for the boundary of a predetermined zone, the continuous transition between local 
stacking tendencies becomes nothing possible. 

[0037] The principle of this invention is explained based on the example of the mode of the same 
operation, and is similarly applied to the polariscope which meant use with other types immediately. For 
example, at the outlet based on the structure shown in drawing 3 , the polariscope for changing the 
incident light by which the circular polarization of light was carried out into the light which polarized to 
the tangential direction is obtained by rotating 90 degrees of Rhine on said diffraction grating of the 
each the structure of said deviation of said zone about the direction of said crystallographic axis. The 
light injected from each outlet side of said zone polarizes to a tangential direction after that, as drawing 
5 is shown. 

[0038] Said principle for example, for the generation of light which has the polarization direction of a 
request of the radial polarization shown in drawing 4 , or polarization of the tangential direction shown 
in drawing 5 and by which the linearly polarized light was carried out The linearly polarized light is 
carried out to the single direction on the whole cross section by being used similarly, covering such each 
zone and rotating locally the polarization flat surface of the light which is injected from said zone and by 
which the linearly polarized light was carried out from incoming beams. In order to obtain the same 
thing, the thickness (D) of said plate should adapt itself to (NW) whenever [ said tilt-angle ] on the 
optical path length (W) depending on whenever [ tilt-angle / of relation ] by whom it usually reached 
and the difference in the refractive index of an extraordinary ray was crossed by the transmitted light so 
that 1/2 wave of desired phase lag arises. Furthermore, to such each zone, on the bisector of the include 
angle with which the guided crystallographic axis is connected between the polarization directions of 
said incident light, such as a tangential direction or radial, and the desired polarization direction, as said 
deviation structure aligns correctly locally, it must align. In the case of 1/2 wavelength plate, in one of 
said the guided crystallographies axis, it is well known by reflecting the direction of propagation of said 
incident light that the polarization direction of injection light will be acquired. In the case of the above- 
mentioned phase lag, in the case of the mode of suitable operation of said polariscope, the phase lag 
which separates **5% to **10%, and changes will arise from desired quadrant wavelength or 1/2 wave 
of phase lag depending on change of whenever [ thickness / of said plate /, and incident angle / of said 
incident light ]. 

[0039] Drawing 6 shows the.example of the mode of other operations of the polariscope by this 
invention. However, said polariscope (30) which is the configuration of the flat-surface-parallel plate 
similarly equipped with axial thickness (D) differs from the mode of the operation shown in drawing 1 
in that each usually consists of some bfrefringence components (31-34) which have a hexagon 
appearance. A birefringence component contacts optically, for example, each other is attached, does not 
leave the gap between said components, but it is assembled in the shape of a mosaic so that a plane 
polariscope may be fabricated. The dimension of said hexagon zone (35-38) is in agreement with the 
dimension of the hexagon zone shown in drawing 1 . As for said optical element (31-34), those 
crystallographies axis (39, 40, 41) are omitted from the block of a birefringence ingredient, respectively 
so that it may become slanting about the front face of the side face of said hexagon zone, and the front 
face of the upper part/lower part. (NW) is [ whenever / tilt-angle / of the crystallographic axis of such 
each component about the optical axis (42) of said polariscope ] the same about said all components. It 
means the optical elements which adjoined in spite of it differing mutually on the shown segment in the 
point that those crystallographies axis serve as the different angular position about said optical axis (42) 
of said polariscope, and said crystallographic axis of said optical element becoming entangled about said 
optical axis (42) except for a certain neighborhood, namely, receiving mutually, and not becoming 
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parallel. The aforementioned tangle becomes the cause by which each transparency flat surface of said 
optical element limited with those each transparency direction (43) and crystallographies axis has a 
different stacking tendency so that it may be roughly shown by the intersection (44, 45, 46) of said 
transparency flat surface of said three optical elements (32, 33, 34), when light penetrates along an 
parallel direction (43) to said optical axis (42). 

[0040] In the case of the mode of the operation mentioned above, the principle of a phase lag plate is 
used for said polariscope for the work. In case it goes into said polariscope, it is decomposed to the 
ordinary ray and extraordinary ray which are spread at a different rate determined with the refractive 
index applicable to each one, and incident light is connected with phase lag G shown by G=Wx|nao-no|. 
The optical path length (W) crossed at this time is equal to the thickness (D) of said plate, and the 
difference of the refractive index shown in drawing 2 is determined by (NW) whenever [ said tilt- 
angle ], and whenever [ that tilt-angle ] is determined when said optical element is cut from the big block 
of a crystalline ingredient. In the case of the mode of operation by drawing 1 , by choosing the 
difference of the refractive index corresponding to (NW) and it whenever [ smaller tilt-angle ], said 
thickness (D) of said plate is made greatly enough so that handling may become easy. In case the 
circular polarization of light is locally changed into the linearly polarized light, said thickness (D) 
should be chosen so that the phase lag produced as a result may become equal to said optical quadrant 
wavelength. If the polarization flat surface of the linearly polarized light rotates, said phase lag should 
be set to 1/2 of said wavelength. In order to carry out orientation by the similar approach shown in 
drawing 3 in order to be determined by the stacking tendency of each transparency flat surface and to 
produce a radial polariscope or to produce the polariscope of a tangential direction, 90 degrees of 
stacking tendencies of the polarization flat surface of each injection light of said optical element by 
which the linearly polarized light was carried out may be rotated. The one main advantage of the mode 
of this operation is that that need is lost, in order to use the deviation structure which needs some a little 
complicated fabrication operations. 

[0041] Drawing 7 shows the micro lithographic projection lighting system (50), and has equipped the 
polariscope by this invention. Said systems are a wafer scanner / wafer scanner, when [ this ] special, 
and they emit the flux of light by which the linearly polarized light was carried out including the laser 
light source (51) equipped with the equipment (52) for narrowing bandwidth of that laser. A lighting 
system (53) is adjusted by the tele cent rucksack nature requirement of the projection lens (54) which 
generates the illuminated homogeneous field to the big altitude limited clearly, and accompanies it in an 
optical train. Said lighting system (53) is changed to the conventional lighting which has equipment for 
selection in lighting mode, for example, was equipped with a coherence factor, the illuminated annular 
field and an adjustable dipole (dipole), or adjustable mulberry DORAPORU (quadrupole) lighting etc. 
Said lighting system contains conoscope (55), in order to reduce an overall length. The equipment (56) 
for maintenance of a mask (57) and actuation accompanies said lighting system, and said mask is in the 
image plane (58) of said projection lens (54), and it is arranged so. that said flat surface may be covered 
by use of a scan driving gear and it can translate. Said projection lens (54) projects the image with which 
said mask was reduced on the wafer (59) in which coating was carried out by the layer of a photoresist. 
It is designed so that it may be reducing glass of the axial symmetry only containing a dioptrics 
component. It aligns in the image plane (60) of said projection lens (54), and said wafer is held by the 
equipment (61) containing a scan driving gear in a proper place, in order to make it possible to translate 
said wafer under synchronization equipped with said mask (57). Said all systems are controlled by the 
control unit (62). 

[0042] Within said lighting system (53), the polariscope (63) by this invention inserted in the optical 
train of said system accompanies said conoscope (55), and said polariscope is formed in it as either a 
monolithic plate like the mode of operation shown in drawing 1 , or the divided polariscope as shown in 
drawing 6 . The axial thickness of said polariscope operates by 1/2 wavelength plate and the similar 
approach, and it is chosen so that the incident light which polarized in the direction of a straight line on 
the whole cross section may be changed into the light which it polarizes to radial and is injected in the 
outlet side, as shown in drawing 3 . Since polarization radial [ said ] is located in the flat surface (58) of 
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said mask, is transferred to said image plane (60) and does not have components, such as a mirror, said 
polariscope which acts on said polarization accompanies. Especially, with high numerical aperture, 
polarization radial [ said ] has useful effectiveness in the permeability of the lens in which said 
projection lens (54) carried out the coat, and a wafer throughput increases it by making the 
reinforcement of a projection image increase. Said polariscope (63) is arranged in accordance with the 
optical axis (64) of said system so that it may be located in the flat surface joined to the flat surface of a 
system stop (65) of said system, and it becomes possible to generate the linearly polarized light in the 
circumference of said system stop. Since this is the operation in the location of said projection lens 
pupil, it becomes unnecessary for installation to have been difficult or not to be installation anyway in 
the case of many highly efficient lenses, since the available tooth space for optical elements was 
restricted, but to add an optical element around said more than it. 



[Translation done.] 
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ftj£©73 ftfc M UTBJU £ ftfcfflSSf WBfr 5 fF & nt 
§2#0 itt*Ett x ifflB3fc|£ttLhlcWl|#nW 
IB2$>coi&gSi:SM-rs. f6gfc?8-3fcAff3tO(B 

©F/rS^^fiKU CfttCfcDlgl/Sli&spSriiJdc-ef? 

5 C BufB^-rxtoiiT'cgg^M^jiTacitii, ^-fte>© 



ft*: 7 — ;l/ FttJAfiXo^SMKneft T-&£/3#t^© 

[0 0 0 5] 7*hUv ? Xh±T% S«>6n7^Sfik*K 

v-r * a >J v 7 -r -Tffifflts fc»©iftfeHBi!§s/x 
fA(i, ^S^fH^BSI 5 , 3 6 5, 3 7 1#fej:lfK 
ItSC I Pftfo *H1f fFiifflSB 5 . 4 3 6. 7 6 1 

^c&^t-yvx i — ;i/?n^ 0 
[0006] -?-©a©¥EtcG[M-r&, SHMSftfcffltt 

L'VXfcfc, *B#fF^$S^5, 6 9 1, 8 0 2 ^§-fC«fc 5 

;ixFou>Xjs^*Jftbn-rsote^ ttftfcLTSfc: 
[0 0 0 7] P3«BO«iBfc*S#bTffifflStifc»*, 

^^^^©teBtcfct^T, ^{fct-sjffSLi^fStt 

-r^7^->n>SB?iJt±, *a^SF4«8»4. 7 5 5, 0 

2 7#n:«t ^sn^nr^^c, 

30 [0 0 0 8] 

«tt w- e ft s «tts«s«f sckT-feSo 

[0 0 0 9] 

[ooio] *Rwo*»¥a«:w^-rsfc. w^i 

[0 0 1 1 ] 

[f£B£©2l££©^®] *SE^O^ffl4Hffi<D|6«{± % 
JSM^tp-RzE-^ftT^o H5f3W^O-r-<Tfc^ 
frftTl/^fflfgli, il©Wiffl»OrtSF-pffiffl*ft« 0 

[0 0 12] *«flB**ttfcfclt5ffi3fcgeD«£-|Cti N 

)tSftfc7-f-;l/K«^SiRHO, ^*ao(^fig<3Dfc26fC 
so tt^O±»fffi5:S^ cfc9tciB?iJ?fta. ^»oy*->$ 



to— on, ft.tfm&-*%jjfatf?(QV-is<D&g > B micm 

6„ ^JaffttcHLT&^ftfifcfett^Jgigkiu tutsan 
$ft<D73fpJ{C||bT. 0° <fct>;*:£<, 9 0° *?S§&<Dftft 

is ± t/Mf Effi^f- L — Jgjg i/- -stD^iiZnnm&ft m 

i±, M^7*-)i'FmmsmcDyt ! ¥m®<Dmtf. mm « 

[0 0 13] LfctfoT, B*lEffilftg§«. 
(4fflinG=Wx I n»o-no | f±. ^OAnffifcfO 

@«Tmnao fciii1if^©ffl»MRn.©an--n.© 

[0 0 1 4] mxil, HtjlE*ggW(c§8LT^J40/h?^: 
BfJE©ffi«iIti«4-r«feii>k:, fiJSLT*£<31 

T-?5. WiPoas?^, fijeso^ffl*', AMfn^Tt 
ooRtttflife «fc «a sns men? smaosjt^ 
KiaiS-rsi^jcpjffliffr*. mu?, tutE^© 4 #© 

#473fS]<OSM«, MX ID* to £?l3:if— V£OttiP¥®_h 
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MLT^73[p]fCfc§l/>{±^g7^|^0[)l/^-rn*^i:iE[p]^ 

[0015] ^toMm^mmt, ajts^sMwctti, 

m : ?to&%(om^/-i'icm9 st an* ctti^T 

^?^ffiffl-r^, Mtitt^n/c, fttc&micttzt-L 
re 7FftmtomftmtoB}3.zf5]miz-?z> 0 
[0016] mzmmtftm^ii. x&yt*mH-i,&&7j 
rticfliifii-rsfcjbfc, *oAPBB±-p«5usnfcffliRi#i 

fE<sip]£iKrg-<r\ ^oaps±T-^?u^nfcMfRii«3fi^ 

X x A tO m b fc&H'sia*jitr C £ #T* # 3 o 

[0017] ft^oiKMEv^— v±owiHOiiRrtiisft«, ; e 
bv— >±icx8fr%yt*:ffiyerz<oi,c, 3o^o.wob 

7tfMW-?z>mm<D£'-%t>frT%>*)^ ytm$j®ifi33£zf 
mtfftom^itmtEimytic^-r^. ^ a^-^y^ —mm. 

[0018] &Lmnmytm<omw-zftrcmffitf'i^rj: 

HUIE7 -r Kfei^tt V— ^£DS&§U± V MfE V— V 

ftSWfettf^ 1 0%*^ s ff$L< «MIE<1^ 
O^KffitS^O 1 %~ 1 0%*i&i&5»fBB<g«*^J; 
3 IC L < 1 0fr?> 1 OOST'feSlHi^nJK 
±<DS5Ht-r-c#T*St), ^-«D*fr&, BufBV-Vco^ 

?z£5icmmzn. mmxmco&mtemMtomMto 



cooi9] ^^nrz^^y<Dmytm±{f?>iitim 

^ACDMUte, ffl*.l£Z 0 c mfe£V^±3 0 c m<D, 7? io 

Sffi±©ttB6»±» #&©^©J:?fr;K*<;i§;fcjiT?>n3 

y^7 7-f ^*XnHrX£{£fflL-ag#jlT£.ft£ 0 tS 20 
Kfcififc* «tt«fc#fe{c J: -3 TfMS* ft 

So 

[0 0 2 0] *%BJ(cJ;3<S?£g§©giJ©ffitlt±, ^O^f 
ffifcW-sTlB&JSft, ^SLOi^O^ffcaSfcH^ 
«^<Ofr©^^ig?te«fc^T^&tt«-?>ft. HufEig® 

ns 0 ccT§ra^*c©j:3fc:#»isftfcflstt«Hu 
*«w»cJ:aai)ttso»&T?tt, ra*©y— ^©gfiw » 

TV*jS*R<^Ts hV ytffflF&SSlD E 1 9 5 3 5 3 

9 2-s§©s 1 fc*jv>T^*nfecn€.<Diiis<D®aiJc3K 

[0 0 2 1] *%H^« S HtR©3>a:< fcfc— D©ffi3fc« 

vx/wsrr sMssgawsfitt, mibs* u>x 

©#¥®±©MfBTX^±{£:/S* — #ffi£ 4 0 

T, »*fc£lfl93tt£tf&S£ftSc:i:fc:j:»), Mffi^ 
* h Ui^X h*J:tf3^l»J+<DjlWBfllJl6»»c«firr* 

& <DT\ ft&7*b L^X b Ommm^lftl ZZLtlc 



Ki2 00 3-35822 



[0022] ffi^T-li, S*ft*|RiO<BJtt». SJ*K±3 
ft*M£/8£ftSJf^fc:;fe^TWfllT;&t>, =F*«3^h 

tfiD^rHF^-r £ c i: fg£> £> ft £ „ 
[0 0 2 3] afcfSIHfc: ,fc3fiBfcS§tt s $?$U<t±s 

3WJ*© «tlB<Itt«fc:ttltt-r 5 L- yX'xJt^ftft 

Sfc&fcHI/BSrftafe©, fe5lH±A^-r-<5i-7 p h U <^ 
iim> A»*t©CHJt#tt*KHU #l£f;:Aft£ft5-~< 

a ©t^imc m lt^^t- & % mm<omytm vmjss 

UVX^rW-r^v-X^AO^-g-fc^, HafH^^X^A 

[0024] mm^m^mmmm^xT-^zmh-^ 

£\ MfHS^UVXtO->X-r AX h XOSafCfe^S 
[00 2 5] LfrL*»6 % Ht^Lfcidfc, SUiefflJt 
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(6) 



f#M2 003-35822 

10 



[0 0 2 6] mmi'Z.7-l*!*i<DlEMT-%;^{jLWT*<D{myt 

#-$tL2>£5ic, ttxzm&ni* -(-7<Dmft.m, m*. 

[0 0 2 7] a^O^imtiO^tmi, M*^fcttT'^: 
[0 0 2 8] 

mmrni 0it±. Pimyt£nrc\%yt (2) *^<Dm 
□Kfe^T^73fp]ic<ift2nfc7fc (3) (c^-r^/c 

^Wm-$ftOieaA^{te.nfc¥B-¥ffffi (4) Tfe 
•3, COlS-HiSli. ^(DWm-W-'filZftMiOmM (6, 

7) (c, w^c-^tt-s-So Miz&tfttznfzttmii 

3„ MIBO^.— ^cDffi (4) t±, 15 7 n mCDj&ST'CD 
fe^l/Hi 1 9 3 n m<Di$.S.-1:<Dmm<Drz#>\^ y-yit^ 

tuiHS (4) « % iyxT^yt^mctt^T, ^(Dm&m 

(5) tf-WrT-fetK fO^O-S® (6. 7) tfiS3£ 

(D) »i N *S6g(ct±fe43cfc^-l 0^§!=V^-f;V 
Tfc"9. ^{CJ^UT. MpUffcfei^O. 5mm~3 

-r 5 *6 ss-r z> c £ 1 x* # s o 

[0 0 2 9] ffiStei8a-r«®3tWtt*fflj|i5.7'cffl|^«i6 
(8, 9) W\ MiB-ffi<DAPffi (6) fcitftHP® 
(7) <D±T'ffi&l£ln% 0 ^£nfc||2Myc>i§-8-l;::fc<^ 

fBffi<DAPffi (6) iScfct/tHPffi (7) <D:£§SB£:!S-2 
^goasici^ty-y (10. 11) c*i;tsft 

So 

[0 0 3 0] BufE(l7 , cggOfl!i#^ v SufBOflSfcMJlL 
fclsHff-Mfii (10) (fufeffi<D±gf$(D® (6) CQ±) *5 
<fcQ* (1 2) (M!S«cDTgP<D® (7) <o±) ©flUHte: 



"3~-5>7fc (2) BUfHScOBijIHAP® (6) ±^HuSHiS 

ipj-SfJi (1 0) {cSfcSo @»f«?oc:<oaatt, Al-f 

HufH® (4) ^a^TJijisns^rsi (13) 
tf. m#©^ B B B f4 (5) fcigLT^fetc^Sctdtcia^ 

■Ti»f£5 5 0 IuIH^b1$4 (5) fc^LT^fT 

10 ° 5m><Dffimic&zmmftig. (nw) ti^TSwtH' 

^n§„ Hutaffi©HijfHHJPS (7) ±<DMtE®iftM& 

(12) Huig«©Ap® (6) ±com^mm d 
o) tj:oTst<asnrcfi)t*fH5Su '&m<Dmm a 

t\Z>9t (3) »± s Buf5->X-rAO)t^f4teJtL¥tT{-fe 

cttftuiaAWTtfcMLT^^nT, it«A5n«i: 

T^5„ g&IB@-fgtt (5) O*|iois«j: tf aa^iS] (l 
3) aa-TffifcRB^U buIB^OMIBAPM (6) 
20 £&M-T3&1 (14) tt, tuIBffilftBflTfS^fiiil (1 

o) o^-fyicixu ^oi«^73fRi%PSS-rso mib 

ffi<DIP2? (D) fectt/HufHMfifftJff (NW) tcjott^^ 

jS^-iri (13) ic&^rmt^&ft*ftftm%i?z>m& 

M (W) CDfflKH^ti, W=D/c o s (NW) (Ct-p 
[00 3 1] tulBffi (4) ««ft6nfc»S©lfifflSffcJ: 

^^^rbTi/^7t^S{±ttifBSF i 3^ret>D. flSIBWfigS 
30 ^O— iXDMM-ftfa (15) {±HufH3Sjl¥ffitcfeO. tu 
IE«^ES(SOt>5— "OOS(B*IrI (16) fcfciufBigiE^P 

Tjgn*«&iao«j«sjiE (is) it rmtmaiA m& 

o) t^WftZtu *SbTiSn*WIHO«lfiKSjB (l 

6) « rs«3t»j qs^„) fc*w»6n*. -» 

WSRO*^-, ^^coMIB^fiScSmtcaTtiSSrc^d,, 

ghm (5) tcHbTMIBfspf^S (NW) tef&vzmt 
TZ> a ftlf>©SA n = I nao - no I teffiz., "T^:t> 
■6. MIB«g B B B *ft (5) tier3Tn.ttn.t9K4 

«n«lcBB-r*aBf*»6ft]6tiT^aJ:3fc:, MIB-ffiS 

sfw^rau^iPifciRi^-pTitai-rs^ g=wx i n 

so ao -no I T*^ t£ n -5 afflJitX GJ&f*3o 
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[oo3 2] mzmytmvftmte'&mt. mmmnm 

fNW) fi\ mWtt&mO. feJ:t>*/Sfc{±HufB<llRl 

zftmmnmmT', -rttt»^ mssm^ a 3) 
^mih^iri (13) tmrn^m (5) ©Rsoftgtfii: 

fcfcfcsaft"^ 8ISl-rs/£33 0 *fBBfc:J:oTf&fi 
iinG*^fr«Ofc£®ftWI3«OJlCS (D) IC&Zf 

it, ^netoif^BfAtciaST-^^c ^spj^ic 
Co 0 3 3] ®i ict5^Tm-£tizMM<Dm&<Dm&ic 

it, SulH«(DHUiejP^ (D) fcJ:tfSMe«**ftfi (N 
W) It, WIBfli3t0»f«?Ofci6teaLTt'>«El»f«? 

SMiw*t7i~?n> tsiaftss (w) ±<7DMiHA*f 
mm (1 5, 16) <DfiL*aanG%-§-x.src46tcsa 30 

g&StiS. fi!lO|IS6ol6«©l&&te»±, BufS<B£4ftfi 
(NW) fe±tfa«H«fi!5iaiBJP* (D) H\ S^fCJBUS 

m<D@.mwtut2#cDi®.mc%:%t£?>? a ml* 4? 

[0 0 3 4] Mttif StufB<S7tffi±cD. ^OMEV— 
na„ »*©IElRlf£tt, fl*OtOJ:7ft'/-V08ii 
#§j£gl?l (15, 16) <DS*I :s PScDBH[a]'l4^lRlC<St 

sts«57. sttBBflt^ssg (15, 16) vmfomt 
[0035] *¥£mic£zmye%%cDmm#>(Dmm±. 
^riRjoi/^-rnfrtcffl^sn, -r&*>5. xmk (2) so 
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n, wtb)t (3) ©^©fci&tefijfflSfts-efcss. 

flWBB§S£4ifc»Sli« (15, 1 6> *\ ffiHE 
ElftttlcHLTa«Wfc:4 5° ©ftjST*@2|n]£fiS<}:? 

fc» 45° ©aarcfctK 0 1 icss^T^zriztmytm 

S 0 mifBffi<D±a$GDSS (6) ^MfHaiS^®©^^ 
(14) lc J: -a Testis, MfE<l(n)^iicolHlWt&?± 

©^©<fc?&>h 5 P®fc=W<SLTt^.51&g (2 3, 2 4, 

25) tmmytm>%&w (26) ±tsz:»>, id 
y—zs (20, 2i, 22) oitctbicmmcTsi-zftT^ 

So 

[0 0 3 6] fflKBW*ftfceStt (15, 1 6) It, 

tc. HijfHy— >©£^©¥@;frfafcWLTJiS|5&fyc 4 5 
" ©ft &fcffift2nfcttttt£ft£>fcrt, MIEV— > 
<a&6fE58a¥iEfc ©MfEHIfiT^ii±OBuIE^ 
^>©M?3t±x ^©^S75"Ir]^MLT 4 5° OftS"?? 

ft^mt, *<D\tium (i4#l) *^ffi«<tdfc, ; e 
MEfli)tffi©4'*OJt^l* (2 6) frZHmtcHufr-DT 

ns/c59 0 ^gps^iaiRittPBicDa^waM^ti, #rs© 
[0037] *fgB^oiMiit±x m—<D$m<DW&<Dmc 

«x HUlEy— ><D ; &^OBufE{lfR]«iS©tfifElHlifftS? : ± 
O^-r^. t5fE|g^$ft©77[6]fc|BLT9 0° lalte?^ 
tfcj; t??# ?>n5. tufEV— ^©^-^©tHPE^?) 

M(±i?ns7 , c«, 0 5tc^oi,^T^?ni.cfc-p(c, -^o 



(8) 
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[0 0 3 8] ffitEWMtes fflZtf, S 4 {Cfc^TTT^tl 

ffl«snfc)i6og^c<ofc«)fc. rawcsrasfu A«3t 

ip? (d) BB»<z>*s#fcftk:«0rr*, mnts&zf 

ftss^ (w) ±r\ mm<D2&<DiiiL&<DtiLiawti&£. 
mmmmns. (nw) tnus-r^^-p* 

ttffiiftfr e ± 5%—+ 1 o%^.nT«ffc-r*fi[fflan 

[0 0 3 9] I6tt, *«WfcJ:«(B)tS(i!3ffiflD||S(6flO 

mm<DM*&-?o [5jc<wp (d) 

Afc¥ffi-¥fT«©»tf-C*«fiMefflttS (3 0) ti, 

ftB9\-B*^tz>^<-Dfr<Dmmffim? (31-34) 3D 
*>f.fi?-3n>5i:v^^T'S^„ hubs?*?**, m*. 

— V (3 5 — 3 8) <E>\f"}£«, Bltfe^TSJnSn 

^iS? (3 1—3 4) te s *tl6<EKeStt (3 9, 4 
0, 4 1)*', ^tUfft, j«JIBAftjev' , ->flDfl!M<oa 

s©3t¥w (42) teia-rs. fl^owiaft*?© 

&H#A<CHIg$lft& (NW) tt N tulE*?©-r^Tfcoi,^ 
<S7 , c§SOBUfE7 , c^lft (4 2) tiiU g&Sftg&Bi: 

ffiteisfttta. fes^jfii^T, ffimxmm (42) 

(4 2) fC#LT¥?T&77(S] (4 3) fc»^TJtjV2iJfl so 
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Lfci§£\ ^n^coSMSfa (4 3) *$«fctfeS«Kc 

owisjt^iR? (32, 33, 34) <ommm¥m<D 

3*^(4 4, 4 5, 4 6) fcioTOBWtSShSi 
[0 0 4 0] MIEiS^fl 

&zfmftytjfr\imztu g=wxi n — — n. i ic«t 
oTSjnsMnGtowso coa*, was 
tifty&at (w) a. tijfEffiop^ (d) tmi*<. & 

(NW) fc:J:-aT»JEStU itufSft^ 
<S>bMEH£ (D) tt, (NW) fej; 

£\ JSffiWfcie«MHJfcfc:g»-f 3PKH\ HulEiP? (D) 
«\ ^©M*^C^fitffiiinA^tufE^4^0 1 ?SSi:^F 

^s^iEite-rsflD-pfemf, f&iE{i*§ssni±mifEifcE 

^jg-rsfc&f;:. 9 0' EIlELTfc«fcu\, C£>HS£<Dtl 

[00 4 1] H7ttv-f^DU ytr&&mW 
•>XfA (5 0) 5:^LTfet3, #5H?§{c iS^T'cis^ 

U— «f-©^««*Sfc<-rSfc4i>OSH (5 2) ^rii^ 

feu— if-jtag (51) soRflKtsnfcjtjft* 

fifcltrSo BSB^v'XxA (5 3) tt. A^=&. I±-3*»J 

*sgL. ^^jfcfe^T^ra-r^g^i^^x (54) 
^tl (53) ttaaw^- Y<omiG)Tcib<Dmvtm 

Tc74— ;l/h\ fcitf^"-Y^-;b OK®?) %>%W±? 

rcfetc, dJt^ (5 5) 5r^-ev->5 0 HufEBSHJlv'X-r 
Afcl± N VX^ (5 7) <0ffi«rfe«ttfaif^Ofci&OS|B 
(5 6) WiL, MIE^X^^ tulESKUvX (5 
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4) <om^m (5 8) tcfctK fe&mmmmvmmicx 

DMBTO^ffloTiSIRpJtgT'&Sidtc, EI?n 
■§>„ mZ&Bl'l'X (5 4) f±, y* hUi?X}-<Dmi£ 
it)3-T-f>^nfc^i-A (5 9) 0±(c^fH-=? 

IB^x-^jb^ SflKfiBl/VX (5 4) ©{gs^B (6 
0) JCfcl^TfiJU^fU ttflEvx^ (5 7) 

j^fflBJHiWfr^/u-ei^SgB (6 1) fcioTilBTfe: n 

(6 2) {cioTn^h n— ;l/?n§ 0 
[0 0 4 2] WESWiS'XT'2* (5 3) F<3T% MfEfilft 
» (5 5) S&KS^f-AOJfc^tt^JteJfASn 
«x *5BPJte:.fc*fflM£S§ (6 3) j(WIBU HufBfiiftfi 
tf, 0 1 f^fel/'»T^3'tl-2>SISS<OSI^O<fc 5 ^^t/ 'J i/ 

t9iB¥@:£|qj0<sfti±. MiEvxi'tD^® (5 8) fcffi 
■ U MES?ffi.(6 0) KlSOiSSn, i*i - (Dlf 

i^£o t5IB*S75-[Rloa)t{±. ttfcKtxIHJPftTW:, M 

sBS^uvx (5 4) <ou— hi,rzu>xco^mmc^ 

(6 3) l±, B(JlB>'X-^Zv<D>'X-rAX h -yX (6 5) 30 

vytrnm (6 4) te^iwj?n, swe^-rAxh 
immtDffiMiLJzmwi 

*!RSWte:«tsai)tffiOi?iia:||S6olB«o'iS»fffiBIl?* 

So 

[02] H 1 Kfe«r^T*?n/tflBHM)»**iBlif * 
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[0 3] RMft**lJWt*¥^|«afc{Btt£ftfc}tfc:a? 

[0 5] SE«ttri^fcffl)t**lfc3t«:*J*r5fci60^— 

[0 6] *f6Wfc«tS»OTSnfcfi3tiiO||afiOl8«0 
$EB§0T'£5 O 

[0 7] *©»WS/X^A4iO*5fiW»cJ:«ai3tt»*« 
* fc^-Y^ a y v-lf^yj y tr&mmi/Xr AO0T* 

[??^©iKB^] 

1 dft« 

2 A*t7t 

4 w-m-¥fifc 

5 

6 API 

7 fctiPffi 

8. 9 ®J£«5g 

1 3 jgiSjfrlRj 

2 0, 2 1, 2 2 Aftjg!/— >• 
2 3, 2 4, 2 5 gjg 

2 6 K¥«A 

3 1, 3 2, 3 3, 3 4 ft^ift^ 

3 9, 4 0, 4 1 $&H$4 

4 2 ft^W 

4 3 35S£ft 

5 0 * a y y ^7=7 y -r <y * JSUKHUiS/;*^ A 
5 1 u— tf-jtjg 

5 3 ffl^fA 

5 4 jgfuyx 

5 5 {gfttt 

5 7 TX^ 

5 9 >\ 

6 2 3yFn-;l/az7h 

6 3 ayts 

6 4 3t^W 

6 5 ->XrAX hyX 



(11) 
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